Introduction
Soybean (Glycine max (L.) Merr.) is a member of Leguminosae family, believed to have originated in Northeastern China and distributed in Asia, USA, Brazil, Argentina and other parts of the world. This crop is aptly called as "Miracle crop" of the 20 th century due to its multiple uses. Soybean with an average protein content of 40% and oil content of 20% has the highest protein of all crops for food and feed [SHARMA & al. 2013; HOSSAIN & KOMATSU, 2014] , including those of cowpea and common bean [NWADIKE & al. 2018] , and second only to groundnut in terms of oil content among food legumes. Compared to other protein rich foods such as meat, fish, and eggs, it is by far the cheapest. Soybean seeds have been described as "protein hope" of the future [SATHE & al. 2009 ] and meat that grows on plant [LEHNER & GAWRISCH, 2000] owing to its high nutritive value. Soybean seeds besides being rich in proteins, contain unsaturated, cholesterol free fatty acids, minerals and vitamins A, B, C and D which meet the nutritional needs of humans and other animals [MALEK & al. 2014; GHOSH & al. 2014] , and contain numerous antioxidants beneficial to human health, as they significantly reduce the risk of many diseases [KUMAR & al. 2014] .
Nigeria is the largest producer in Africa. Though, soybean is grown in many states of Nigeria, the Northern and Southern guinea savanna regions record the highest soybean production. Production mainly in the southern Guinea savanna zone comprising Benue, Kaduna, Oyo, Ondo, Adamawa, Taraba and Plateau with Benue as the highest [SMITH & al. 1995] . According to ODELEYE & al. (2007) , there is a wide margin between what is needed and what is currently produced.
Due to its great potentials in Nigeria for oil production and relatively cheap protein source for the vast resource poor populace, evaluation of collections released varieties and accessions is necessary to identify their individual nutritional composition. Information on the protein content of soybean varieties released over the years in Nigeria is non-existent at worst and at best rare to come by in literature. This may be due to the general assumption that soybean is rich in protein and oil. Thus most of the varieties released in Nigeria are based on seed yield, early maturity, low shattering and resistance to disease especially rust. Similarly, accessions held in the National Genebank have not been previously evaluated for nutritional content. Therefore, this pioneer attempt to unravel the proximate and mineral compositions of some released varieties as well as accessions will give depth knowledge to the wealth of nutrient in each studied genotype. This will also provide very useful information for breeders seeking to improve the nutritional quality of this crop while equipping farmers and the populace with information on the specific varieties to plant and consume for specific nutritional needs.
Materials and methods
Genotypes used for the study and evaluated parameters Twenty (20) soybean genotypes (Table 1) comprising 11 varieties released in Nigeria and 9 accessions collected from different parts of Nigeria and held in trust of the National Genebank at National Centre for Genetic Resources and Biotechnology (NACRAB), Ibadan, Nigeria were evaluated for proximate and macro mineral nutrient contents. Percentage compositions in dry matter, moisture, ash, crude fat/oil, crude protein, crude fibre, carbohydrate and energy value (Kcal/g) were evaluated. Potassium (K), sodium (Na), calcium (Ca), magnesium (Mg) and phosphorus (P) contents of these genotypes were also evaluated. The experiment was conducted at the General Laboratory of National Cereals Research Institute, Badeggi, Nigeria.
Proximate Composition Seed bean nitrogen (N) was determined by the thermal conductivity procedure that included the combustion of the sample to 40 ºC [SADZAWKA & al. 2007] . The N content of the seed was multiplied by 6.25 to obtain the protein content [GUZMÁN-MALDONADO & al. 2000 ]. Moisture content was determination using the air oven method. Crucibles were washed and dried in an oven. They were allowed to cool in the desiccator and weight was noted. A known weight of samples were then transferred into the crucibles and dried at a temperature between 103-105 ºC. The dry samples were cooled in a desiccator and the weight noted. They were later returned to the oven and the process continued until constant weights were obtained. Moisture content was calculated using the formula: % moisture content = weight loss × 100 weight of smaple Ash content was determined by weighing of finely ground sample into clean, dried previously weighed crucible with lid (W1). The sample was ignited over a low flame to char the organic matter with lid removed. The crucible was then placed in muffle furnace at 600 o C for 6h until it ashed completely. It was then transferred directly to desiccators, cooled and weighed immediately (W2).
% Ash content = weight loss × 100 weight of smaple
Crude fat was determined using Soxhlet apparatus. A known weight of sample was weighed into a weighed filter paper and folded neatly. This was put inside pre-weighed thimble (W1). The thimble with the sample (W2) was inserted into the Soxhlets apparatus and extraction under reflux was carried out with petroleum ether [40 ºC-60 ºC boiling range) for 6h. At the end of extraction, the thimble was dried in the oven for about 30 minutes at 100 ºC to evaporate off the solvent and the thimble was cooled in a desiccator and later weighed (W3). The fat extracted from a given quantity of sample was then calculated: % Fat = loss in weight of sample × 100 original weight of smaple Crude fibre was determined by taking the fat free extract obtained after determining Ether Extract and weight part of it. This is then serially heated with dilute acid and dilute alkali to hydrolyze away the digestible portion. The residue is dried and weighed. This weight, minus the weight of ash represents the fibre content. The percentage carbohydrate content of seeds was determined by summing up the percentages of moisture, ash, crude protein, fat (ether extract) and subtracting from 100% CHO = 100 -(Sum of the percentages of moisture, ash, fat, protein and crude fibre). The difference in value was taken as the percentage total carbohydrate content of seed [A.O.A.C., 2006; AMEH, 2007] .
Mineral composition analysis
Twenty (20) accessions of soybean genotypes were analyzed for Ca, Fe, B, Zn, K, Mg, Mn and P by flame atomic absorption spectrometry (Perkin-Elmer spectrophotometer, model 1100B, Phoenix, Arizona, USA), [SADZAWKA & al. 2007 ]. Bean seed samples were ground to a fine powder to ensure homogeneity before analysis of macro and micronutrients. The samples were concentrated by evaporating 100 ml of sample to about 20 ml. They were thereafter aspirated through the nebulizer into the air-acetylene flame where atomization took place. Using a source lamp for each element, the amount of energy absorbed in the flame is proportional to the concentration of the element in the sample over a limited concentration range.
Statistical Analysis
All data were subjected to an ANOVA. The least significant difference (LSD) was used to compare the means of the genotypes using the STAR (2014) statistical software. Significantly different means were separated using SNK at P ≤ 0.05 probability level. 
Results
Results of the proximate and mineral compositions of twenty soybean genotypes (Table 2 ) showed significant differences for all the evaluated parameters. Total dry matter (%) value of 98.34% recorded for TGX1987-62F was significantly highest, followed by 97.27% for TGX1019-2EN. TGX923-2E had the least dry matter content of 93.48%. Moisture content varied significantly among the genotypes with TGX923-2E (6.12%) and TGX1989-19F (5.12%) having the highest moisture contents while, least moisture content of 1.88% was observed for TGX1987-62F. NGB00116 recorded the highest ash content of 5.36%, while BG/SA/JAN/09/48 had the lowest (3.34%).
Crude fat/oil content varied significantly with the highest value of 30.45% recorded for TGX1989-19F, followed by 28.44% and 28.11% recorded in NG/MR/11/11/060 and TGX1904-3F respectively. The least value of 21.12% recorded for NG/SA/JAN/09/48. Protein content was significantly highest at 41.92% for NG00116 followed by 41.33%, 41.31% and 40.32% in TGX1987-10F, NG/AA/SEP/09/166 and TGX1835-10E respectively. NG00113 (12.96%) had the lowest recorded crude protein.
Crude fibre (%) was observed to be highest in TGX1951-3F recording 6.12% followed by TGX1440-1E (6.09%), but the least value for this parameter observed in TGX923-2E was 3.75%. NGB00113 (52.74%) recorded significantly highest carbohydrate value followed by TGX1019-2EN (46.64%). The least value for carbohydrate (15.83%) was recorded for NGB00116. Energy value (Kcal/g) was significantly highest for TGX1989-19F at 496.37 Kcal/g. The genotype with significantly lowest energy value of 459.97 Kcal/g was TGX1440-1E.
Mineral composition results (Table 3) showed that NG/SA/JAN/09/48 (1.99%) and TGX923-2E (1.09%) had the significantly highest and lowest potassium (K%) content respectively among the genotypes used in this study. Sodium (Na%) composition was significantly highest in NGB00116 (0.57%) and lowest in NG/MR/11/11/060 (0.10%). Similarly, NG/SA/JAN/09/48 (1.60%) and TGX 1485-1D (1.60%) had significantly highest calcium compositions. This value was not significantly different from 1.57% and 1.56% recorded for TGX1987-62F and NGB00111 respectively (Table 3) .
Magnesium (Mg%) composition varied from 0.84% significantly highest in TGX1951-3F to 0.15% lowest in TGX 1019-2EB and TGX1987-62F (Table 3 ). NGB00113 (0.85%) was significantly highest in phosphorus (P%) followed by 0.78% in TGX 1019-2EN. TGX 1019-2EB (0.26%) and TGX1987-10F (0.27%) had the least phosphorus contents. 
Discussion

Proximate composition of soybean genotypes
The low moisture content observed in all the genotypes (Table 1) , 1.88% in TGX1987-62F through 6.12% in TGX923-2E shows these genotypes have less moisture due to more concentrates of other nutrients. This is an indication that all the genotype can be stored for a very long time since moisture which is an important medium for multiplication of microorganisms is very low in the genotypes. These results are in agreement with DAVIES (2008) who reported lower moisture content in full-fat soybeans. ETIOSA & al. (2017) on the other hand reported higher moisture content in contrast to the findings of this experiment. The ash contents ranging from 3.34% to 5.02% for the genotypes under study is an indication that the genotypes could be important sources of minerals. SAULAWA & al. (2014) ; SIULAPWA & MWAMBUNGU (2014); EDEMA & al. (2005) all reported higher ash contents, but reports of ranges of 1.01-1.67% for ash content [ESHUN, 2012] was lower than those observed by the researchers. The high crude fat content observed in the genotypes NG/SA/JAN/09/48 (21.12%) through TGX1989-19F (30.45%) are in agreement with that reported by OGBEMUDIA & al. (2017) . These values however, were much higher than those reported by ADIE & al. (2015) . These authors had reported oil content range of 7.0-25% for all 78 soybean varieties registered by Ministry of Agriculture Republic of Indonesia. LIU (2000) also reported that soybean seed had 18-21% oil. This suggests that the genotypes used for this study may be a viable source of higher oil quantity, going by their crude fat contents. And not just for Nigeria alone but beyond. Soybean crude fat is reported to have cholesterol reducing ability thereby making it essential oil for obese people diet. BALASUBRAMANIYAN & PALANIAPPAN (2003) reported that the oil in soybean consists of 85% unsaturated fatty acid with two essential fatty acids (lenoleic and linolenic acid) which are not synthesized by the human body, thus highly desirable in human diet. Seeds from these exceptional genotypes could be used in weight-loss drinks, sport drinks, as low-fat substitute in hamburger, in commercial bakery industry to aid in dough conditioning and bleaching, as it possesses excellent moisture-holding qualities that help to retard staling in bakery products. Greater cultivation and consumption of these high oil containing genotypes will go a long way in improving diet and food security of the Nigerian populace.
The high protein content obtained in the following genotypes ranging from highest NGB 00116 TGX 1987-10F, NG/AA/SEP/09/166, TGX1835-10E, TGX1448-2E, TGX1989-19F are higher than the reported values 37.69% by SIULAPWA & MWAMBUNGU (2014 ), 36.27% by LIU (2000 , 38.42% by STEIN & al. (2008) . The above genotypes are of nutritional importance to sub-Sahara Africa where protein energy malnutrition is a menace. They can be incorporated into diet formulations for weaning foods in infant and as an alternative to animal proteins which has problem low density lipoprotein that have adverse health effect such coronary diseases. Moreover, the health benefits of soy protein related to the reduction of cholesterol levels, menopause symptoms and reduction in risk for several chronic disease i.e., cancer, heart disease and osteoporosis have been reported [POTTER, 1998] . The genotypes with lower protein contents can be channeled into oil production and animal feed stock. The crude fibre of the genotypes ranging from 3.75% to 6.009% is relatively low as compared to OSMAN (2004) but similar to that of OKOYE & al. (1980) . The presence of fibre in foods is known to be beneficial. Fibre has some physiological effects in the gastrointestinal, tract. These effects include variation in fecal water, fecal bulk and transit time and elimination of bile acids and neutral steroids which lower the body cholesterol pool.The high carbohydrate contents of the genotypes suggests that the genotypes could be used in managing protein-energy malnutrition since there is enough quantity of carbohydrate to derive energy from in order to spare protein so that protein can be used for its primary function of building the body and repairing worn out tissues rather than as a source of energy. Genotypes having carbohydrates percentage above 25% are in agreement with the report of OGBEMUDIA & al. (2017) . This could be as result of the location or environment of cultivation and the type of nutrient supply in the course of production.
Mineral concentrations soybean genotypes
The minerals (calcium, potassium, sodium magnesium and phosphorus) contents of the genotypes are appreciably high, but they are consistent with the findings of OSMAN (2004) who found high level of these minerals. The above minerals are required in large quantity by humans thus processing is needed to be adopted in making them available for use. High calcium suggests that the genotypes could be used in complementary foods to help build the bones and teeth since calcium is one of the main components of teeth and bones. Calcium also plays a role in blood clotting. Magnesium is involved in making proteins and releasing energy and helps hold calcium in the enamel of the teeth. Phosphorus is closely linked with calcium. The two minerals combine to form calcium phosphate, which gives bones their rigid structure. Sodium is needed in the body in a small amount to help maintain normal blood pressure and normal function of muscles and nerves. Potassium helps in lipid metabolism and energy transduction in cellular membrane function [MEHAS & RODGERS, 2012] .Though it is a fact that mineral nutrients of plant origin are not readily available to man as a result of the inability to be absorbed in the small intestine, but complement those from animal origin [AGBAIRE & EMOYAN, 2012] .
Conclusion and recommendations
The studied genotypes have shown good nutritional qualities especially for protein and oil contents. The information contained in this paper will provide long needed bases for soybean quality improvement. The previously uncharacterized accessions NGB00116 and NG/AA/SEP/09/166 could be further evaluated by NACGRAB in collaboration with soybean breeding institutes for possible registration and release for exceptional quality of high protein content and NG/MR/11/11/060 for high oil content.
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